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Abstract 



PROBLEM TO BE SOLVED: To obtain a control device for an electric vehicle that generates a required 
braking force in good response by using the control of an electric motor together with the control of a 
mechanical braking force that has long response wasting time and much delay in response, and that 
improves the drivability by controlling the vibration of a driving system. 

SOLUTION: This control device is provided with a braking force control means that controls an electric 
motor regenerative braking force and a mechanical braking force to first and second target values Tm*, 
Th* in accordance with a required braking force Tb*. The braking force controlling means is provided 
with a means 56 that sets up the second target value by subtracting the first target value from the 
required braking force, a means 53 that calculates a model vehicle velocity Vmm based on the required 
braking force and speed information Vm, and first braking force target value correcting means 54, 57, 58 
that correct the first braking force target value Tm** in accordance with the difference between the model 
vehicle velocity and speed information. 
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[ 0 0 6 7 ] fzt £<i\ «»J<15 Ci4^167]©lffllS:ff 
7 . mifjKSiJffll^S 3 <i . -y -f U 1 0 n-ftM&M 

<9«»:>jSSffl(cSr*vve, «*3Sft»4(cS«-SPW 
Mfi^PW$r^-r4. 

[0 0 68] PWMSfPWIi. S7J^M^s4P'qc7)#X 
vf-V^atT (0*-fr-T) 5r5j">-^7LT. A'.yf'J 

i oa^<oieam})£Hffla5:>] (^ss«ti) u. v x w 

KSSftL. mS)«5^[sIISIglH-4„ m«J^5co|g«;73 
(4. T7^r7J3J:^K5'fr^^7h8S:^LTWe 
9fcffii$^ ¥te9 5-0«5$-frT*M^^ff^-ti--?.. 
[0069] -77. ^MT-U-dftCi^SlJttSlJffll^'na 
mb«jHW@K3(4. 77t«Acfci^7 
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[0070] mmru-^mmmmn 2 ah. mmr 

2 Iz m m-f Z> mW <fr 7 2 1 i l< 2 4 £ IPJPWift L . 
?M -;U-> 'J y^EP h *m®-fb Z. t l<z£ -3tgi7" 

[0071] ii-c, 0 1 f*i?)«f$7V- * ^*w^s 

Hlc7)J:3(c. -?A-7~>V>r2 0frt } <7)i&EiWi l glZ. 
JMEA;W7"2 1 Sr^-L-C*^ -H-y 'J y?2 2^tgigs£ 
*U £ 4>^i«iE^N^7'2 4 S-^f-LT Ulf-A^y? 2 5 

[0072] U-tf-A^y? 2 S^cOgSmL 
>r2 6, f-x-yyV\^7'2 7:feit^>9 i »;i#2 8^• 
:rt-L-C. 7/U-K^y^2 9^7^ii;-7X^->Uyr2 0 

[0 0 7 3] t-f. ?X^y'jy/2 0ll 

[0074] mmz. mmi^zmifhtitzm^o^r 

i 2hfr^<r>&mz£'o*y*7®mi$ix. w&^>vy 
2 4 zmttzimz'mw^-72 1 ^vmm-th t , 

?X?y'jyr2 0 T'C7)ii£E(ClE tT*4 -A-y U y 
2 2ttiff^l>. 

[0075] jKC, tiffA;U7'2 1 £K t^^ST'Mff 
A/ut' 241:* vVm^h t . -> <J y 2 0 

mizfrfrhb-f^ *j-^i'V>y2 2tem&?h. t 
ti. mK^)V72 4axx/ms.^)V72 itmtifiz*? 

fflWThb, VXfi'V >!T2 OX'COWm&lZfrfriyti, 

-T, *-f^yyy/ffliM$fi5. 
[0076] MiK>'r2 6<i. w*ri/-**wtii* 

ai 2 AA^co^mcJ: o«e«tcKtT«a6*ji»$ft. 

ijHf y ? 2 5 o T VI) TV- "5* 

[0077] W0#^.#2 8(i, ««7V-*:fllW»iS 
SI 2Aj^o«mcJ:9« l J#i.8«iS*U WEtfy 
r2 6*>£ttS£;*ftl>7V-=sf?g§:7/U-K:?y:? 2 9 

nic^-r*\ afciivx^y y^2 o«t85t*»ta 

[0 0 78] ^<7)i:£. f x7M/^2 7(i, 

[0079] ««7 , w-df*iwwsi«i 2au, «ma 

izm^^x-fv- 3riliLE<DgfUi£ifc5EU ClOTV- 
^?4ff«oaS<it*-^v%TiSE/N*/b7'2 1 *i JtfaftEA 
/U7'2 4£Mf£U 7V-=*i*ES:4iJ«l-$-&. 

ioo8o]ifc. ««7*u-df^a»sari 2At±, 

»E^y7 , 2 6fc c kZ/t}]0#^#2 8^S^LT. 7X 



^yyy/20 rtOTV-* SftCF&ttSJ: =5r S<7)£|Sfi 
it-fi. 

[008 1 ] 8cfc, 02^#ffSL ; 5r*^. .icoSMftOH 
tt<^3B ltc J: * 5 <r>mmMzr>\ \x m&&. 
H2tc*ivvc, «Sm$iJW^§3li, fltK^U-^l 
gfif T h * ££fiJct"S 7V-*fl 5 0 A 

t, PWMtt#PW*^JiW-4«8BW»aW«4 1Ai: 

[0082] sfcfc. n.%L%mm%U4 l All. h/U 

•&E^^tt^4 2 1 . I q S 

h;u^itaiitwsP4 3 1 % wmssis i d ztk&thm 

mm%lst%®4 4 b . PWMIfPWJ«f§PWM 
[0083 1 WC, 02C*L3t«tt«SII»«ar3<O» 

meo^-ct^^. «*«iw«®a3i*i<r)7*u 

-^BfifcSWf&SOAtf:. 7?t;«Ac. 7V 
«7V-* ggfiST h * J:t/lH]£7V- B»ttTm 

[0 0 84] M«7v-*Ba«Th*{i. mim^jw 
^H3*^ati^?ixT, ««7'i'-^*ii»Kai2A 

^■3rt<0«8Sa(iJ»fll3i:S4 1 Atz^fiZtLh. 

[0085] mM®wm&U4 i Apwmitzitimm 
msttsgp4 3 xvm&ifimx&4 4 izztit'ti® 

t&Zti, &tz, ®$L7V—*BWMTm* *ti. h;l-^ 

mstttms? 4 3 $ ix s . 

[0 0 86] V)V7m.vm%m4 3l±. hA>9WtSl& 
[0087] I q = kqxTm* *■ / 4> ■ ■ ■ (1) 

[0088] &wN8am&4 4 mmmmz 

&kdts*imSffi4tt*4>i:m^X. VXT<r> (2) at: 

i o . BBvaotmi i d s-n-s-r s . 

[0089] I d = kdx* • • • (2) 

( 1 ) SC, ( 2 ) ^<a»fe#i4«8aS^«[W3^. h 

[00 90] f PWMf6^S54 5H. 

Sfl^II qiJit/ft^mBSfi^ttl d(C«^V^-C. P 

[0091] euifc»"y£j: sic, mim^eiigasH 
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i..ifc#T-£.?>. 

3ft<7>7'i—*j}mmm.mn&5 o aji f&fc^j (hi 

1 ) fcit^T. ^S ; &7-'>'KcJ:l>ilJ£IIMff^tg^'#jD 
[0093] I3C^it, 5 1. 5 2&i:y : '5 6im 

a (@i i#ss) h.wm.(n>h<nx'hh . assess 6 
(±. 7J»*S55 l^iym^T-u— ^-^a 

§HiSt3£gP5 2fcKB£l,T. B*^-^Tb*K 

*£«*LT. ««7V-**Baig[ (jf52<07V- 
7JBStt) Th*£l£^&JfS207'^-=>f7]BfHIf8 

coo94] 53 jiw^f /i^wrirc* o . ssstv 

-^Tb*J3«ttfH]KjIJSVmt:S-5V>T. fjltf 

[00 95] 54 lii!£J!ffil»?1?3f SP-CS) 0 . 
5 7 (SBfrf*) ^ffi7J«^(=S^<««8**S:3Sfr 

u a*^»BATin££jiM-4. s^naff>a^ 

54H. itwy-f y**t£HWETt.J:v%3&« % itm. ft 

[00 9 6] 5 7J2^-rVP*&Vmmfc03&gJ&Vmfc 

£&£H«fi!tg?»gP 5 4 (cA^-t-i. . 5 8 UM flt»<OEI 

0. @£7V-*7JaWITm* tSgliHIATm 
fc£iO*b*:ffi£, 0^7 , L--^^g«<lTm * * fc U 
XftJ]-?*. 

[00 9 7] 8Jt#K5 7;feJ:tfJo*¥K5 8<i. mffi 
* f/WS 5 3*5 J; tft&K£*lflHfttt& 5 4 f: W» L 

iBajsvmfccoaigaifc^tT. nnELfcEte (mi 

Vmm=S { — (Tm*)— sign 
) • K v ■ com' } / ( Jm + J v ) d t 
[0107] ( 3 ) sWcfc^T. JmU:fl3!rtl5<7)tI 

fit«a. (umli^lMSS^MTJ)^. s i g 

n (ani)iJ. ^ift^jfjKa)m#IE<9fc # fctt r i j 

r o j *7ktmtLX'hh . 

[0108] $f>C. ( 3 ) jSIC&WC. £j2<7)5fl2il 
( ju ■ M • g ) <1. ^^^OSStSr^L. ti20j??3Jl 



[00 98] H3(ci3V^r(i:. -/V-^UXX/mWiti 
( ) tfm&th l><7)k. L, «fMS«tt(cj3(t£ 

a«fc:»flB»LT, *^O?13?£||*rf-l.i><0fc-f 

[0099] t-t. y r u-*j]gmmmn&5 0Aftn 

^SAc, T'l'-dfffiJ^BrfciDfSimilJtejSJ^Vm 
£A7Jfc LT^T^K^ii^. KfcTV- 
BSffi) Tb*5-*fc5rt6. 
[0 100] 0^7V-df^gmfi«^5 2 

£Jt^T'h$V^&0£yw-:*;fiB«ffiTm*<^$ 
ffifcLTffi7rf£. 

[0101] «£##5 6<1. S*ru-df*Tb**> 
*«7V-*#SaMtTh * fc LT. W«7V-*aiW 

[0102] ztiizx r> . s^b-^T b * im± 

fiTb*fc— gttfC, H5^A'fi;f-< Jii^i 

[0103] %z.x\ ss^ieac 

9MM 5 0 Afltzmm* J ?MMM 5 3 £*fAt-6 «I fc 

[0104] dixtci o . g#7u-*#T b * tmm 

h. tTF. mM^79WSfgg&5 3 £-£tf!Hl£ 7V-*7J 

[0105] Sf, ms^-r;P?H*gP5 311, S?#7V 
-df7]Tb*fc«t!j^EHE^Vmfc^MoT. UJLTct) 
( 3 ) SCJ: 0 . «tt»«6«i»?fUt*T /^iSVmin 

[0 106] 
( com ) • >u • M • g — sign ( &>m 
• • • (3) 

(Kv • com*) Itg.SmtXZffrf. Ltc&iX, 

(3) SS7U-^Tb*i:, 
fc . SS^ia fc cOSltc i o T . «;t!j«t«tt£s «t l^*M1S 
tt*#tf*P5**M» ( ^Ttitl. mm) ?ilT. tf;H 
2Vmm (ISVr) *%tl>^i:^UV^. 

[ 0 1 0 9 ] 0 . mm^f)^m%^5 3 lcii(t-S^ 
S^-r/Ul. mffitflfe&tMJkZtiXti*) . Lfc**o 
T. HU^2tH4*S^J;5{c. tf/HilVramff 
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[0 1 103 g^T, $»^&5 7(4, ^rV^jIVm 

[oiii] aac, tim&zs 8«j. maLyu-tt 

U dil^il^T'U-^^BSffiTm* *fc LT, «8S 
«IWS[3t»4 1 At=A^4. 

[0112] git. matraat, «8E*]«««»4 i 

H^PWfcHWjU «7JSE»l54 (Hi trWJfM- 
[0 1 13] 04fciZ/05<4CW& a ^*S6<OJB?gl 

tcj; h wmmmmw. s ^mwa^nsmx-fi 

0 , ^ix-fiimf^^H 1 2 *5 XJ/m 1 3 J£ LT V i 
[ 0 l 1 4 ] 04 tcfc^Tli. $M : £f;W:J:4 : £f/l' 

$31 V m m fc ttttSQItc&K V m fc **-Srf 5 <fc 3 (C , 
tf^$lVmm fct»I@gISVm fc <mg&1.ZM 

[0 1 15] Lfztf-iX. S3<7V- *7JTb *<5D%£ 
B*SiJ ( 080 *>£0. 5#^iif^cfcOT, ^MJOilS 

Br (01 2#K) <Ifc<4$r^, 
[0 1 16] 05lCfcWt(4, tfvKaVmm 

-3WX®*k-7\'-*l)&WMTm* kS-MjELTV^cO 
0i5SSVmt<7)3IjSII^«igfiS;»i: : 5r , 5. Cl<9ft« 

[0 1 17] U^-pT. g:£7V-*:fjTb*<9&£ 
B*M (080 *>f>0. 5 V^T. ft«^(± 

arenas lt o . «B*rat=*>«: ^ xwasummt 

[0 118] Zff)Xo\,z. «Wt5£J:&ia£7V-* 

mm^mmymt^m^x^T/ummvmm^-mM-t 

SSrfflV^TMIEf S«IE#S54, 5 7, 58fc£i£(t 
[01 19] "f \2}±~fU-*J] BSflTm * * 

BU&Ltz^ f/HiSlV mmfc *^co¥^ V r Sr^MLfc 

%3hm®&m&vmte>&mmzm^xmjEi*ti&<o 



X\ *^MVmmfcOM^eaG8EVmfcaMaW- 

[0120] u^t, «aru-^f*«ojc«a*«a 

ill>i§^T$>oTt>. «tft«5(c=t^[5l^7'^-^^$ij 
ithc\btfX'%h. 

[0121] £tz. mM7U-*JjV>&ttmim*:£t: 

im^x'&^tzm&x'h. nmm5t,z£h\2\±7)/-$; 

UfflMzXiX. *7frttVmmbWWmti3&m.V 

mbtf-w:'t&£oi,zmMZfih<?>x\ vmru-tt 

[0122] »EB43EO»»S:S{tiV^^* 
3SVmm fc m«I«0«KjIjKVm t tf-WctZ> X 0 (=W» 

B#7V-*:*jTb * {CiGtfc»PBefftJtriW-*i fc 
tfX'th. 

[0 123] ««7"U-df^03a»KJ:oTffil6 

^tcfe t o &ffi#i&£ lt t . <a l *) imiz x &mmv 
=e T / wtea v m m fc nmmmstm v m t cd^jsm t l 

fc#T'#£. 

[0 1 24] fctfU .I<Ofc#, OKSHfUfflATnit: 

&,Lfclc&.S>tf, h?i)>%ffi£Mffl®X'J<-v7-V 1 Ort* 
fct=5:v\ 

[0 1 2 5 ] =5rti, ^it'li, ««7*U-df*W*raKB 
1 2 Afc LT, tiH±7l'-*t)<7)A.£fflffl-fZ,t%£$:m 

(cJ;i»7'U'-^^i (xyy*y/i/-df) SrfflortjJ: 

Lfcj6«, 5 <i£aMMft«tcW#S ftS fe COT' 

[0126] mm<7)&m 2. iKXkvjm 1 t 

«t«yi^- ^ 73 fc 5:^li$-ltTS^3i0<757'^-^73^ 
f6^SHi-4*&fe:o^-CSl^HLfe*». 'vf 7"U -y K« 

^s»m<!oiBi&$iJwc)SfflL, mmm5i,zxhmm^t 
ftimmiz x zsmu fc rtsp$ -ti-TS^ii 0 0121873 

SrH±$^TtJ:v\ 

[0127] OT, 7'U ••/ K«5\SK)*i0lE«)$'iep 

izmm ttc z nmi?>mm<mB 2 zmt-z^xmw-t 
06»±, z<^*nemn<o&M2izxh/^zfv -v 

0, M^<O01tc*fl£?LT^S. 

[0 128] 4^, 0 7(406 rt<93«B«*JffllilB3B 
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mm7n~/7m?$> r ). m&<r>m3itzttmLx^&. m 
ea^x/mnzti^x. w& (mi . m3. mi 1m 
m.) kwimniiViz^Tiz. i§i— ft u tfz. 

CO 1 2 9] I6Cfev^t, «*S:7V-*?Jf|Hj»|SiIl 
2A*5«fctA'?ftffi^U-df#g2 0~2 9 jWWfSfl/O^ 
Mi£ (01 ) (^LfcSO^l'-^fSWfK 

tO 1 3 0] ttftSStktCK^-f^ 

7h8 imrth fttimm i3t, nsflSfMsngs 3 b 
t lt ftmmm 1 3 1 m 1 

co 1 3 1 ] $tz. nmmmmfflmw.1 4<r>mwrx'ft 

■t&m^$m®mmm 1 5 1 , -r wx. 9 ? zmm-t 
himmmmmm. 1 6 t . a y-ti 9 &mth&k 
^mmmmm 1 1 1 im»i>i\x ^* . 
c 0 1 3 2 ] mmmmmm.3 Baxx/^mmmmmm 
ai4(j, mmm^za^hm^y'v-^-ntw^fv- 

mis 5 fc rtiSMSRi 1 3 1 co&mmtww,mfflwz'fT 0 . 
co 1 3 3] mmm 5 tcis^ $ tuz ftmim 1 3«, « 
ins 5 1 mmtzmmgxfr&zmtiL lx&k>. ry^r 

i>. «»I®SiJfflI^B3B{i, rt^rai 3fci4Sg|WJ 

[0134] nmmmwmm. 1 4 «. rtastsnc j s 

feit/B iU&Acn#JW3: fc' <?MW> U * - ? Sr&JTf h . 

[0135] ot, nmmmwmm.1 4<=j: o&je£ 

5lii*lSHWBl 3 0«A3£jil*&WJ»U «^«*fi©J 
ffgSl 6«irt^^l 3c0^f4TOfi^*WL. j£A 

b#8bm#psm 1 7 nfitimm 1 3<r>.^j<.mmmmL. 

[0 13 6] H7fc*ttvC. ma (03) fcH3r-g>,£ 

nmmi 3izw.zmi.tczk<nx-iz$>z,. m. 
mmm&s 3 b a ««g»* g 6oi±. #g 

Dm* * aw-r s vrnwrn* b mmrnrn^ 6 2 1 
tx^&. 

[0 137] ttz. iBi6^a«^«S:S?6 0<i, ^M^£ 

t/wrwbs 3 b , mmm&mmnus a b . ms-^-n. 

5 6B. 5 7B. fcj:r/SD»:^g5 8B^fii^TV^. 



B mm D m * c7)^ji £ L ffl £ l*JflS« IRIffin^ B 

iiTe*tu, rt«8«Risiifflisai4fc:ai*-r6. 

[0138] WET^3tgS5 3 BU. B^Iglft^T 
d * J:t^igi53LKVm^S^V>T^ fM2Vm d £ 
iWU MIfS5 7Bli, ^■r/l'^acVmdt^HWS 
!§l£ftt& V m k O&jKH Zifi%-th. 

toi39]4fc. mmm.wmmni$5 4Bii. m& 
izfottcmmmmz x 0 mmm#im& a d m $■ ai* l . 

[0140] 5 3 B . agMttll?^ 

SP54B. WM^5 7 B&£TSDm^®5 8B(i. if 

[oi4i]^. mis^jp^a3 B&xvfttimm 
®mmm 14 a. mmmij t d * izm t x , mi 5 

fcit/rt^Ml 3lzJ:&mmjlH:ix?ticDmmJlE 

[0142]if;(:, EI6i3j;t/'07$'#ssL^^, i 
co^Bj«o||j|^^2{cJ:?.|g»^BSffl«acgS6 Oco 

0, mwmimnmmzmiKm%.mi)i> (smm) t 

d * 

[ 0 1 4 3 ] *S«,vC, «lfj^ig»70BMffl?1l»SP6 2 
[0 144]«^F55 6B{i. B«HW]Td«i'<i 

mm%mts a suit e * t tx , ^^mm^s i 4 

|gU)73 Bm^ID m * fc SmilT e * k fc 

C 0 1 4 5 ] fltf;KHiC5 3 B«. 

»a[Vmd?-8IJ|[L, 3lJg^«<I?H^5 4B(i. 
yumSVm d fc HMBa«Vm fc ^SlJgMlcJE b^MilM 

sr^nfl-r^.. ji«[#a5 8B«, m»{iig»7j 

fcttSMSSBBtfJ BSffiD mm * S ffi^-T-S . 
CO 1 4 6 ] ZillrZXKf. Vtom5kfiOmWl 3 (« 

tciJV^Tt, mS^-f^iUggBS 3 B*>f>tli^$ix-g> ; & 

f /Kav m d t wmmtsimmsg. vmk v-m-h x ? 
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[0147] Ltztf^x, mmzmL-t&m^mwijjz 
mxmmzx *)%±-th b^^^mizxo. y>wr 

cr»h £ 3r*a t 0 Sfi^ ZlXffi LX$MLlz<.\, ^Mtfh 
[0148] -ttch+o. ^f/^ilVm d fcHft^Hlte 
tmiEZtlX ^Z>coX\ fil^«^V^f;H2V m 

[0 14 9] Ltztf-oX. «|1 3^77^^- 

fc. (*MW1 3^ai:frtttca#]fc9tttt^ivCo&fc 
tD^^<« (^^(i, *§<■*-) ZbtfX'Z 

[0150] uLhoiat. aswisfcjtvrtjiaasRii 

^T. 5SS^^Td*tKtT«««SB«l*B«fi[D 

m * * t ^m^mmm^smMT e * t *f»w*u»-r* 

5 3 B t . * f^«atV radi 1EliltSlsltca& V m fc flj 

&%mizmtxmmwimmj)8mi&Dm* zmE-tt,* 

g(54B, 57B. 5 8 B ) b fcfl|£fc«>T, OT^ 

[0151] -r^rb*>, m®I^|g»^gS<SDm* * 
«. tf/HlVmd (BjRffiitfjTd ft 

(HIS^*SVr fcOj&gHSrfflwt 
*iIE$ft6«T\ ^f;^avmdt«[5lf3gv 
m t #-gcf S «t o ft& . 

[0152] Ltew^T.mmm:?mwmi3izj:i> 
mbio ni&gteifim ^itx-h ott. mug 5 tc <t & 

[0153] tfz. ftmmm 1 3 izzzmmtwifcttm 
OTi*4fci±a/h-c*r>fc«*-ct . «»«5 sib 

Vmi *<-grT S J: 3 tc*l W S ft ■& <0T\ P^fSgKIMS 

jibwrnmsmjibn-s^bLx. ^mmx-mmm 

t>Td*Zmi*-£lZbfSX-£&. 

1 0 1 5 4 ] ttz, %Mm@&mmvmii, szmmico 



[0155] ttz. ftmmmi 3tz&hvmij3®nz* 
6 f;^v mdi mi&sginiiK&jg v m t ojs 

8Mb LT&ft£ft, i<oaJK2SrfT^H-f J: 3 

Mmi)tf%\mzixz<?>x\ fctoftssra^Kioais 
ithzttfx'Zz. 

[0156] mmwmm s. ±.amm^mm 1 x- 
a. &gMLnfom&Tmt,zi£tx®£.7 r u-*rj}Bmm 

Tm * (DX-ZttJELtztf. ®&^*!l>2?-<r)W±mmz 
i^A'vf'J l 0 (01#5S) wmtteZWffl-thtztb 

t, m&mmmm^Tmi,zmtxmmru-^tismm 

Th*«r*|jELTfcJ:n. 

[0157JOT, SUS3M«ttATmfcJBtT««7' 
3 S-HtCOV^r^-T*. 08{iJl<O^JSOSIJg<O^S| 

ftcomsizttfcLx^z. 

[0 158] m&lzte^x. Mi£ (03#ss) bmk<r> 

Lmz^xiz, h— aH**f+u ttz. m&bttm-t 
hftimmz^Xii. tt^-comz i"Cj trtti/r. * 

[0159] 08ti3Vvc, (03 ) 'cC0ti&& 

it. y'u-5 r t>mwMm%&5ocftt l z. auesMfltfl 

3H¥S 59 b ZmuLtzZ blzhh. 

[0160] hj\s7%mmm&ms.m5 sazT/mn 

[0161] cXtc, @8Sr#B3L^r*^, i <K%ffln% 

mco&m3iz£h7'i<-*jjgmffl%n.&5 oc<om^ 

WP?5£ttBUg»«*JHB5 5«. ilJK^MilflATm 
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